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Science drivers: a lattice model builder’s perspective

From the P5 report, five drivers for particle physics:

* Use the Higgs boson as a new tool for discovery

BSM model building

- Models of new physics are used to interpret/guide experiment,
connect between different drivers

- Many such models contain strongly-coupled interactions. Explore
non-perturbatively using lattice!



Lattice and EFTs for strongly-coupled new physics

- Can usually study models analytically at low energies by using ( ):
collider studies, dark matter direct detection, etc.

- Quantitative power of EFT approach is limited; predictive power relies on matching many
(infinite!) ( S) to experiment.

- Using lattice to study UV-complete models can go further in two important ways:

1. Determine L ECs of the EFT from a handful of fundamental parameters (e.g., from
quark masses and strong coupling in lattice QCD)

2. Reveal dynamical surprises that tell us we were missing something in our EFT
description (e.g. a new state), or even had the wrong EFT (vacuum structure)

i\ﬂ;l DC-" .+(4.+
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Current efforts are divided roughly into three topic areas:
(1) Composite Higgs

Solution to SM Higgs hierarchy problem: @\ ® @ @ T
Higgs Is a composite bound state of new S~
strongly-coupled particles. \ /\:

, Q: T T = - (2) Composite dark matter
. ' S Solution to lack of SM dark-matter
. : . AN candidate: can appear naturally from
DN

composite Higgs or grand unified theories.

Solution to SM Higgs hierarchy problem: & N\
superpartners near electroweak scale. Strong .
coupling appears in dynamical SUSY breaking. @ C{)

(Other smaller efforts: quantum gravity, large-N gauge theories, conformal field theories) 4



Current efforts are divided roughly into three topic areas:

(HeompositeHigas (5"~ 5N o @ (W) .

" e~ e~ N N P et — —_ —_—

i (1,2,3,...) Strongly-coupled quantum field theory

Exploring the rich dynamics of QFT at strong coupling cuts across
all models; lattice is the only available non-perturbative definition

We learn about strong dynamics from lattice, even if BSM model
X Is ruled out. (Like exploring QCD at non-physical quark mass.)

Need to develop tools for studying strongly-coupled QFT , 10
be ready for possible discovery at the LHC or elsewhere!

e ——— —

(Other smaller efforts: quantum gravity, large-N gauge theories, conformal field theories) 4
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from BSM model builders in strongly-coupled,
UV-complete models in the last few years!

Pheno+experiment can generate new questions for us, such as:

3 E arias pemeany L Can composite dark matter source
5 ‘ \ : ® Data . . . .
: F — Backgndany observable primordial gravitational waves?
N 10° . ¥\s=13TeVv, 320"
b . LIGO Hanford Data
10 3 * [ «'Qo r ',\ ) ll
1 H‘*% f H % l:."lpll ’.‘“'v‘l'"*"u... ‘ﬂl,‘n . ”‘\vi f “l ] i’.“‘;",fi)', . /
| ‘g BB v\
LN O D . . N oaop | | \l
Do composite models contain isolated 30 035 040 045
diphoton-resonance candidates”? Time (se)

Flexibility needed, since “true” theory not yet known. Motivates lbroad

exploration of many possibilities now, focusing as experimental situation
becomes clearer.



Lattice for Beyond the Standard Model Physics 2016

Home Agenda Registration Participants Local Information

April 21-22,2016

Argonne National Laboratory —
Energy Sciences Building (24 1-
D172)

Scientific Organizing Committee Local Organizing Committee
- Seventh workshop in a series,

connecting lattice BSM community Thomas Appelquist (Yale) Xiao-Yong Jin (ANL)
: Yang Bai (Wisconsin) Ethan Neil (Colorado)
to phenomenologists, ,
exoerimentalists. 37 participants Simon Catterall (Syracuse) James Osborn (ANL)
P ' P £ ' Bogdan Dobrescu (FNAL) Pavlos Vranas (LLNL)
Graham Kribs (Oregon)

Balance of talks: 11 Ia.ttice, 7 Ethan Neil (Colorado)
pheno/theory, 1 experimental (LHC)  james Osborn (ANL)

Pavlos Vranas (LLNL)



Lattice BSM In the pheno literature:

woek endi
PHYSICAL REVIEW LETTERS
PRL 115, 181101 (2015) - e w PUBLISHED POR SISSA BY €) SPRINGER
g ReceEaveD: November 1§, 2015
Gravitational Waves from a Dark Phase Transition REVSED: Janwary 21, 2016
Accerren: March 20, 2016
Pedro Schwaller PuBLISHED: March 31, 2016
CERN, Theory Division, CH- 1211 Gemeva 23, Switzerland
Received | June 2015; revised masuscript received 2 Seplember 2015, 26 October 2015)
A shortcoming of the present work is a lack of precise quantitative predictions. The bubble Fundamental COﬂlpOSite 2HDM: SU(N) with

velocity v as well as the time scale of the phase transition 3! and the energy fraction g, are
currently unknown, and are set to optimistic (but not unrealistic) values. T'wo approaches seem
possible to improve upon this situation: On one side, lattice simulations could be used to measure
quantities like the latent heat and the surface tension, which are related to the above parameters
and can be used to obtain a more quantitative prediction for the GW spectra. Alternatively, one

could attempt to construct a holographic dual for some of these theories, and analyse the PT in Ti Ma*® and Giacomo w‘
‘W

‘:-.“

4 flavours

guiding the building of the low energy chiral Lagrangian, and it can be simulated on the
Lattice in order to have non-perturbative predictions of the spectrum. The need for numerical
prediction is in fact essential for studying the viability of such models vis a vis the results

at “il' ilili

PREFARED rOR SUBMISSION TO JHEP

w PusLisHed von SISSA sy €) Sruxcen
Receven: May 6, 2014

AcCeprTED: June 7, 2014
Pusussen: June 24, 2014

UV completions of partial compositeness: the case for A “dangerous irrelevant” UV-completion of the
a SU(4) gauge group composite Higgs
Gabricle Ferretti

D s e e ———A Luca Vecchi
e s

The main omission in this work is that we do not attempt to show that the anomalous dimensions that makes A more relevant. It is a little premature to determine which of these approaches
for the composite operators are sufficient to realize a realistic mass spectrum, although arguments in offers the most compelling realization of PC. For this reason lattice simulations should ide-
favor of this possibility have been recently proposed in [13] for a similar model. Convincing evidence ally be performed on as many theories (and fermionic operators ¢y vy, G 0"¢%, ete.)

on this issue can only come via lattice simulations or a detailed analysis of the OPE that is beyond %



A composite Higgs (spin-0, PC=++) must be compared to other predicted
resonances not yet seen. One option is construction as Goldstone mode from chiral
symmetry breaking, like the QCD pions (e.q. little Higgs.) |s there another possibility”?

B=3.20 B=3.25
| D p N v % | L L DL L | . .

14 - Decreasing M, al o m Decreasing M_ 14 Sigma (0**) state is near-

- = S o f - : - [

o Bl degenerate with the

2 . I« + R E 12 . . .

RER + il 1F _ pions in these theories!
10 7 25 |3 i —10

( 1T I Is this system well-
 described by a low-
energy EFT including the
sigma as well? \What is
the effective theory?
Only lattice can answer!
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USQCD Science Highlights: DM Polarizability
How does composite DM interact with us? Can have
large SM charges, active in early-universe plasma. X X

Today, small interactions due to form-factor suppression.

- With underlying Z, symmetry, leading interaction can be

)

a\]

DM-nucleon cross section with Xe (cm

two-photon polarizability - unusually, scattering occurs at
loop level.
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10 50 100 ~ 500 1000 5000
mp(GeV)

g=k—k=p-p

Nucleus Nucleus

Cross section O(100) larger
than naive dimensional
analysis estimate!

“Stealth dark matter” can be
detected up to ~TeV; wouldn’t

have known without lattice! .



“T. DeGrand, Rev. Mod. Phys 88, 1510.05018
G.D. Kribs and E.T. Neil, Int. J. Mod. Phys. A (in press), 1604.04627

Computing resources

= Bl HEP/QCD
- I HEP/BSM

B thermo

750

B cold nuclear

0
2009 2010 2011 2012 2013 2014 2015 2016

-+ Since Jan. 2015, 28 papers published or posted to arXiv from USQCD lattice BSM
program, 10 journal publications (not proceedings), 1 PRL (editors’ suggestion) - see
backup slides. Not counted in the above: 2 invited review articles on lattice BSM”.

- Substantial scientific output for small fraction (5-10%) of resources! Reasonable
iInvestment for future-looking, curiosity-driven research that stress-tests lattice machinery.

10



Science drivers: questions for lattice model builders

Over the next five vears, our goal is to obtain lattice answers to the following non-
perturbative questions in each topic area (further details in backup slides):

1) Composite Higgs

- What dynamics yields a Standard Model-like
Higgs light relative to other new resonances
(“little hierarchy”)?

2) Composite dark matter

- What are the “form factors” of composite
dark particles that control their interactions
with SM states?

3) Supersymmetry

- Can we provide non-perturbative tests of

phenomena in supersymmetric theories, like

the S-duality conjecture?

- How large are the non-perturbative matrix
elements that determine Standard Model
fermion masses”?

- What are the other lowest-energy
composite states”? How can the
LHC search for them?

- Under what circumstances can stable “dark
nuclei” form?

- What are the properties of the dark thermal
phase transition”? Can it generate observable
gravity waves”?

- What can we learn about the emergence of
dynamical SUSY breaking from strongly-
coupled supersymmetric theories” 1



Summary

Experiments are running with
unprecedented energy and
precision; Now Is the time to
develop tools for BSM theory!

Lattice can handle strong
coupling, which is ubiquitous
iIn BSM models; studies can
give general insight into
strongly-coupled QFT.

Small proportion of USQCD
resources go to lattice
BSM, but this is big relative
to other local sources -
USQCD support is crucial




BSackup slides
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1. ldentify the most likely candidates in the spectrum for | HC
discovery in the theories we are currently studying. Compute
matrix elements for their decay widths, and study the most
promising search channels (e.g. diphoton for spin-0 resonances.)

2. Study the emergent low-enerqy effective theory of pions and the
light O++ “sigma”. Calculate the interactions between these states,
and see if they match predictions from known EFTs such as the
linear sigma model or chiral perturbation theory.

3. Calculate anomalous dimensions and “baryon”-to-vacuum matrix
elements, for theories of partial compositeness. Begin with theories
that have proposed UV completions: SU(3) with 4 light fermions,
and SU(4) with fermions in fundamental and antisymmetric reps.

15



1.

Determine the binding energy of light nuclei in SU(4) gauge theory,
extending known results for QCD and for SU(2). Use the results
to study whether large-N expansion is effective here.

Calculate finite-temperature transition properties (transition order,
latent heat, etc.) in a candidate dark matter theory, e.g. SU(4)
“stealth DM”. Match on to gravitational wave predictions, predict
possible signals for future gravitational wave observatories.

Determine meson electromagnetic form factors in SU(4) gauge
theory. Test the usefulness of vector-meson dominance in
theories other than QCD. Make predictions for collider production

rates and for indirect detection via dark matter annihilation.

16



1. Compute the conformal dimensions of various primary operators in superconformal
phase of N=4 Yang-Mills, e.g. the Konishi - lightest flavor singlet scalar operator.
Compare non-perturbative results to conformal bootstrap bounds, and to large-N
prediction (Bethe ansatz).

2. Investigate the lattice beta function for N=4 Yang-Mills using Monte Carlo
Renormalization Group methods. Determine what fine tuning is needed to restore full
supersymmetry in continuum limit.

3. Study the scaling of the static potential at large N; test for evidence of Maldacena
scaling.

4. Compute the W boson and monopole masses on the Coulomb branch of the theory.
In combination with (1), provide a direct test of the weak-strong (S) duality conjecture.
Also, test electric/magnetic line operator duality.

5. Make contact with string/supergravity theory through holographic connections.
Pursue any lattice results at finite N where corrections to leading SUGRA results from
the string-theory side can be studied.

17



(oublic code: https://github.com/daschaich/susy)

7/

In four dimensions exactly preserves
one supersymmetry at finite lattice
spacing; other 15 symmetries |-

USQCD Highlights: N=4 lattice SUSY
+ Supersymmetry is notoriously *S. Catterall and D. Schaich, 1505.03135
difficult to study using lattice, which N Z4SYMLUQ) - '
explicitly breaks space-time At = 1
symmetries el x 3¢ x
sp)-18]  g01 |
- “Twisted” formulation of N=4 SYM 18

0.001 +

Unimproved »——5¢—
0.0001 A Improved -—A—c

1/20  1/16 1/12 1/8 1/6 1/4

restored in continuum limit a/L

Recent breakthrough™ in formulation of the lattice action allows lifting of
“flat direction” in field space while preserving SUSY; shown to massively
improve SUSY-breaking artifacts and rate of approach to continuum limit

Large-scale simulations with improvement are the next step!

18


https://github.com/daschaich/susy

USQCD Highlights: composite DM/Higgs exchange

. Where dOeS DM mass come from’? 0.6 T 1 | T | T 1 | T 1 | T
Higgs mechanism —> Higgs coupling, - SU(3) (quenched) SU(3) ”
constraint from direct detection. B <> SU(5) (quenched) X SU(4) AS2 .

- Straightforward for fundamental DM, B QSU(?) (quenched) 1 _
but composite DM-Higgs coupling 04 _{}SU(“) (Quenched) T % o
requires a non-perturbative matrix | 4@ & )
element (“sigma term”): N - [ %

m B =0 -

N—" D]
fB _ mf 8MB QHO" B - {}@Q) % .
I Mp Omg : : TR -
0.2 — 3 % —

- Lattice results now hint that this matrix L B % % )
element may be fairly universal for different o %
theories in similar mass regimes (right) i ® @ﬁ )

[ m —

- Indication that Higgs as lone source of - [ 3 % —
fundamental fermion mass in composite 0Q Lttt | L 11 | L L1 | L L1 | L1
dark sector is ruled out very generally (see 00 02 04 068 08 10

arXiv:1604.04627)
2
(mpg/my)
[T. DeGrand, Y. Liu, EN, B. Svetitsky, Y. Shamir, Phys. Rev. D 91, 114502 (2015)]



o S find a (...) and date >= 2015]

@-Print; arXiv:1606.01277 [hep-lat] | PDF
References | BibTeX | LaTeX(US) | LaTeX(EV) | Hanvmac | EndNote
ADS Abstract Service

Datailed rocord

2. Status of a minimal composite Higgs theory
Zoltan Fodor, Kieran Holland, Julus Kutl, Santanu Mondad, Daniel Nogradi, Chikk Him Wong, May 27, 2016. 20 pp.
Conference: C15-07-14 Proceedings
e-Print: arXiv:1605,08750 [hep-lat) | PDF
Referances | BbTeX | LaTex(US) | LaTeX(EV) | Harvmac | EndNote
ADS Abstract Service

Detailed record

3. New approach to the Dirac spectral density in lattice gauge theory applications
Zoltan Fodor (Wuppertal U. & Julich, Forschungszentrum), Kieran Holland (U. Pacific, Stockton), Julius Kuti (UC, San Diego), Santanu Mondal, Daniel Nogradi (Eotvos U.), Chik Him Wong (Wuppertal

U.). May 25, 2016. 7 pp.

Conference: C15-07-14 Proceedings

o-Print: arXiv:1605,08091 [hep-lat) | PDF
Baforances | BbTeX | LaTeX(US) | LaTeX(EV) | Harvmac | EndNote
ADS Abstract Service

Oetalled record

4. One-loop Chiral Perturbation Theory with two fermion
Thomas DeGrand (Colorado U.), Maarten Golterman (San Francisco State U.), Ethan 7. Neil (Colorado U. & RIKEN BNL), Yigal Shamir (Ted Aviv U.). May 25, 2016. 21 pp.
: arXivi1605,07738 [hep-ph] | PDFE

References | BbTeX | LaTeX(US) | LaTeX(EV) | Harvmac | EndNote
ADS Abstract Service

5. Strongly interacting dynamics and the search for new physics at the LHC
Thomas Appeiquist (Yale U.) of al, Jan 15, 2016. 6 pp.
EDINBURGH-2016-01, LLNL-JRNL-680732, NSF-KITP-16-004
o-Print: arXiv:1601.04027 (hep-lat) | PDF
Beforences | BibTeX | LaTeX(US) | LaTeX(EV) | Harymac | EndNote
ADS Abstract Service

Detalled record - Cited by 9 records

6. Electroweak Interactions and dark baryons in the sextet BSM model with a composite Higgs particle
Zoltan Fodor (Wuppertal U. & Julich, Forschungszentrum & Eotvos Lorand U, Budapest, Inst. Theor, Phyys ), Kieran Holland (U. Pacific, Stockion), Julus Kusi (UC, San Diego), Santanu Mondal, Daniel
Nograd| (Budapest, RMKI & Ectvos Lorand U, Budapest, Inst. Theor. Phys.), Chik Mim Wong (Wuppertal U ). Jan 13, 2016. 24 pp.
o-Priet; arXiv:1601,03302 [hep-iat] | POF
Reforances | BibTexX | LaTex(US) | LaTeX(EV) | Harvmac | EndiNote
ADS Abstract Service

Detalied record - Ched by & records

7. Aspects of lattice N=4 supersymmetric Yang--Mills
David Schaich (Santa Barbara, KITP & Syracuse U, & Humboldt U, Berfin), Dec 3, 2015, 7 pp.
Published in PoS LATTICE2015 (2015) 242
Confleronce: C15-07-14 Proceedings
o-Pried: arXiv:1512.01137 [hep-at] | POF
Reforances | BibTeX | LaTaX{US) | LaTeX(EV) | Harvmac | EndiNole
ADS Abstract Service
Detalled record - Ched by 2 records
8. Running coupling of the sextet composite Higgs model
Zoltan Fodor (Wuppertal U, & Julich, Forschungszentrum & Eotves Lorand U, Budapest, lnst. Theor, Phys ), Kieran Holland (U. Bam, AEC & U. Pacific, Stockion), Julius Kuti (UC, San Diego), Santany
Mondal, Daniel Nogradi (Eotvos U. & MTA-ELTE), Chik Him Wang (Wuppertal U.). Nov 16, 2015. 7 pp.
Conferonce: C15-07-14 Proceedings
o-Pried: arXiv:1511,04390 [hep-lat] | POF
Reforences | BibTeX | LaTeX{US) | LaTeX(EV) | Harvmac | EndiNote
ADS Abstract Service
Detailed record
1. Radiative contribution to the effective potential in composite Higgs models from lattice gauge theory
TA. DeGrand, M. Golteeman, W.I. Jay, E T. Neil, Y. Shamir, B. Svetitsky. Jun 8, 2016. 31 pp.
e-Print: arXiv;1606.02695 [hep-iat] | PDF
Referances | BibTeX | LaTeX(US) | LaTeX(EV) | Harvmac | EndNole
ADS Absiract Senvice

Detalled record

1. Lattice Quantum Gravity and Asymptotic Safety
J. Lalho, S. Bassler (Syracuse U ), D. Coumbe (Bohr Inst.), D. Dy, J.T. Neelakanta (Syracuse U.). Apr 10, 2016. 68 pp.

e-Print: arXiv:1604.02745 [hep-th] | PDF 20
References | BibTeX | LaTeX(US) | LaTeX(EV) | Harvmac | EndNote
ADS Abstract Service

Detalled record



10. One-loop anomalous dimension of top-partner hyperbaryons in a family of composite Higgs models
Thomas DeGeand (Colorado U.), Yigal Shami (Tel Aviv U.). Aug 11, 2015, 12 pp.
Published in Phys.Rev. D82 (2015) no.7, 075039
DOk 10 1103PhysRevD 92,.075039
o-Print; arXiv:1508.02581 [hep-ph] | POF
Roforences | BibTeX | LaTexX(US) | LaTeX(EV) | Harvmac | EndNote
ADS Abstract Service

Detadled record - Ched by 1 record

11, Maximally supersymmaetric Yang-Mills on the lattice
David Schaich, Simon Catterall (Syracuse U ). Aug 4, 2015, 7 pp.
Conference: C15-03-03
o-Print: arXiv:1508,00884 (hep-th) | PDF

References | BibTeX | LaTeX(VUS) | LaTeX(EV) | Harymac | Endicte
ADS Abstract Service

Detalod mcond - Ched by 2 reconds

12. The renormalization group step scaling function of the 2-flavor SU(3) sextet model
Anna Masenfratz, Yuzhi Liu (Colorado U.), Cynthia Yu-Han Huang (Taiwan, Natl. Chiao Tung U\ Jul 28, 2015. 20 pp.
o-Print: arXiv:1507.08260 [(hep-iat) | POF
References | BibTeX | LaTeXx(VS) | LaTeX(EV) | Harvmac | Endicie
ADS Abstract Service

Detaslod recond - Ched by 12 recoeds

13. Finite-temperature study of eight-flavor SU(3) gauge theory
LSD Collaboration (David Schaich (Syracuse U.) of al). Jun 29, 2018. 4 pp.

MIMIWQJIMIMIM
ADS Abstract Service

Detalled record - Ched by 5 records

14, The running coupling of the minimal sextet composite Higgs model
Zokan Fodor (Eotves U, & IAS, Julich & Wauppertal U ), Kieran Holland (U. Paciic, Stockion & U, Bern, AEC), Julius Kus (UC, San Diego), Santany Mondal, Daniel Nogradi (Eotves U. & Eotvas Lorand
U., Budspest, Inst. Theor. Phys. ), Chik Him Wong (Wuppertal U.). Jun 22, 2015. 21 pp.
Published In JHEP 1509 (2015) 039
DOk 10.1007TWHEPORZD15039
: arXiv:1506.06509 [hep-iat] | POF
Roforences | BibTeX | LaTeX(US) | LaTeX(EV) | Harymac | EndNote
ADS Abstract Service: Link 1o Aricle from SCOAPS

Detaled record - Ched by 16 recoeds

15. The Higgs particle and the lattice
Julus Kutl (UC, San Diego). 2015, 24 pp.
Published in PoS KMI2013 (2015) 002
Conference: C13-12-11,1 Proceedings
References | BbTeX | LaTeX(US) | LaTeX(EV) | Harvmac | EndiNote
ummPoSmrutb Fulliext

16. Lifting flat directions in lattice supersymmetry
Simon Catterall, David Schaich (Syracuse U.). May 12, 2018. 26 pp.
Published in JHEP 1507 (2015) 057
DO 10,1007 IHEPOT (2015067
e-Print: arXiv:1505.03135 [hep-at] | PDF
Beforonces | BbTeX | LaTeX(US) | LaTeX(EV) | Harvmac | EndNote
ADS Abstract Service . Link 1o Article from SCOAP3

W-W

17. Detecting Stealth Dark Matter Directly through Electromagnetic Polarizability
Thomas Appelquist (Yale U.) of o'.. Mar 13, 2015. 7 pp.
Published in Phys.Rev.Lett. 115 (2015) no.17, 171803
INT-PUB-15-005, LLNL-JRNL-867121
DOk 10.1103/PhysRend ait 115171803
e-Print: arXiv:1503.04205 [hep-ph] | PDF
Refarences | BRTeX | LaTex(US) | LaTeX(EV) | Harvmac | EndNote
ADS Abstract Service

Detalied record - Ced by 7 records

18. Stealth Dark Matter: Dark scalar baryons through the Higgs portal
Thomas Appelquist (Yale U.) of o/.. Mar 13, 2015. 16 pp.
Published in Phys.Rev. D92 (2015) no.7, 075030
INT-PUB-15-004, LLNL-JRNL-667446
DOk 10.1103/PhysRevD 52 075030
o-Print: arXiv:1503.04203 [hep-ph] | POF
References | BoTeX | LaTex(US) | LaTeX(EV) | Harvmac | EndNote
ADS Abstract Service

Detalled record - Cited by 8 records



19. The running coupling of 8 flavors and 3 colors
Zoltan Fodor (Wuppertal U. & IAS, Julch & Eotvos U.), Kieran Holland (U. Pacific, Stockton), Julius Kuti (UC, San Diego), Santanu Mondal, Daniel Nogradi (Eotvos U.), Chik Mim Wong (Wuppertal U.).
Mar 3, 2015, 15pp.
Published in JHEP 1506 (20185) 019
DOL: 10, 1007TJHEPOS(2015)019
o-Print: arXiv:1503.01132 (hep-lat) | PDF
Referencas | BibTeX | LaTeX(US) | LaTeX(EV) | Harvmac | EndNote
ADS Abstract Service : Link to Article from SCOAPJ

Detalied record - Cited by 10 records

20. Toward the minimal realization of a light composite Higgs
Zoltan Fodor (Eotvos U. & Julich, Forschungszentrum & Wuppertal U.), Kieran Molland (U. Pacific, Stockion), Julus Kuti (UC, San Diego), Santanu Mondal (Budapest, RMKI & Eotvos U.), Danlel
Nogradi (Eotvos U.), Chik Him Wong (Wuppertal U.). Jan 30, 2015. 14 pp.
Pubiished in PoS LATTICE2014 (2015) 244
Conference: C14-06-23 0 Procaedngs
©-Print: arXiv:1502 00028 [hep-lat] | POF
Reforencas | BibTeX | LaTex(US) | LaTeX(EV) | Harvmac | EndNote
ADS Abstract Service: Link 1o PoS server

Detailed record - Cited by 15 records

21. Improved gradient flow for step scaling function and scale setting
Anna Hasenfratz (Colorado U.). Jan 30, 2015, 7 pp.
Putiished in PoS LATTICE2014 (2015) 257
Confarence: 14-06-23.9 Procesdngs
o-Print: arXiv:1501,07848 [hep-lat] | PDF
References | BibTeX | LaTeX(US) | LaTeX(EV) | Harvmac | EndNote
ADS Abstract Service: Link 10 PoS server

Detalled record - Cited by 2 records

22. Baryon spectrum in the composite sextet model
Zoltan Fodor (Wuppertal U. & Julich, Forschungszentrum & Eotvos U.), Kieran Molland (U. Pacific, Stockion), Jdius Kuti (UC, San Diego), Santanu Mondal (Ectvos U. & MTA-ELTE), Daniel Nograck
(Budapest, RMKI & Eotvos U.), Chik Him Wong (Wuppertal U. & UC, San Diego). Jan 26, 2015, 7 pp.
Pubiished in PoS LATTICE2014 (2018) 270
Confarence: C14-06-23 9 Proceedngs
oPrint: arXiv:1501,06607 [hep-lat] | PDF
Referencas | BibTeX | LaTeX(US) | LaTeX(EV) | Harvmac | EndNote
ADS Abstract Service

Detalled record - Cited by 6 records

a.smdam)wmmmlmdumm
Yuzhi Liu (Colorado U.), Edan T. Nedl (Colorado U, & RIKEN BNL), Yigal Shamir (Tel Aviv U.), Bergamin Svetitsky (Tel Aviv U. & Kyolo U, Yulkawa lnst Kyolo). Jan 22, 2015. 18 pp.
Wunmmlmamnmm
W 154
10,1100 PryaRevD 01,114502

o-Priet. arXiv:1501,05685 [hep-lat] | POF

References | BRTeX | LaTeX(US) | LaTeX(EV) | Harvmae | EndNcie

ADS Absiract Service

Deutaled recced - Cited by 9 reconds

24, MMWWMMMW
Evan Weinberg, Rich Brower (8oston U.), Anna Hasentratz (Colorado U.), Claudio Rebbi (Boston U.), Oliver Witzel (Boston U, Cir. Comp. Sci). Dec 5, 2014. 6 pp.
:&mnh.lmmuomq-u , 012085
10,1008)1 742 655064001101 2065
Conference: C14-08-11.3 Procsedngs
o-Priet arXivi1412.2148 [hep-iat] | PDF
Beferonces | BRTeX | LaTeX(US) | LaTeX(EV) | Haymao | EndNote
ADS Absiract Service

Deutaled recced - Cited by 3 reconds

25, Parallel software for lattice N=4 Yang-Mills
David Schaich (Syracuse U.), Thomas DeGrand (Colorado U.). Oct 285, 2014. 13 pp.
s&-mucmmmmnm

1010164 cpc 2014 12 025
o-Priet arXiv;1410,6971 [hep-at] | POF
References | BRTeX | LaTeX(US) | LaTeX(EV) | Haoymas | EndNote
ADS Avsiract Service

Dutaled recced - Cited by 8 rocords

a.mﬁmawsmpmm
% (Colorado U ), David Schaich, Aars Veemala (Syracuse U ). Oct 21, 2014. 20 pp.
Putisted in JHEP 1506 (2015) 143
DOL: 10 1007UHEPOS(2015)143
oPrict arv:1410, 5856 [hep-iat] | PDF
References | BbTeX | LaTex(US) | LaTeX(EV) | Harvma: | EndNote
ADS Ateiract Service ; Uink 1o Adicle from SCOAP)
Dataded rocond - Cliad by 22 records

27. A novel approach to the study of conformality in the SU(3) theory with multiple flavors
Richard Brower (Boston U. & Boston U, Cr. Comp. Sa. ), Anna Haseniratz (Colorado U ), Claudio Rebts (Boston U. & Boston U, Ctr. Comp. Sail ), Evan Weinberp (Boston U.), Oiver Witzel (Boston U,
Cr. Comp. Sa ) Oct 15, 2004, 5¢p.
wmmmmmmnmm
DOL: 10.1134/51063776115000176
WXy 1410, 4091 [hep-lat] | PDE

Reforonces | BibTeX | LaTeX(US) | LaTeX(EV) | Hanmec | EndiNote
ADS Absiract Service
Detalled rocond - Ched by 5 reconds



